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int abs(int n)

{ returnn<o?-n:n;}

) &

& el==9 abs(

// double

double abs(double n)

{ returnn<o?-n:n;}
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int Add(int numl, int num2)
{

template <typename T>
T Add(T numl, T num2)

{
return numl+num?2;
}
int main(void)
{
cout<< Add<int:(15, 28) <<endl;
cout<< Add<double>(2.9, 3.7) <<endl;
cout<< Add<int>(3.2, 3.2) <<endl; T e o
cout<< Add<double>(3.14, 2.75) <<endl; TS double2 3}0{M 2SO0 B
return @; £ S ESIHAM 292} 3.78 A2
}

i : : i
1 1 1 1
1 H ! H
B A P
return numl+num2; H i return numl+num2; i i {
| : : i
1 H ! H
; ; '

T Add(T numl, T num2)
T Add

template <typename T»

return numl+num2;

(T numl, T num2)

TS int2 3joiN BHE0IT B4 E
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int Add(int numl, int num2)

{

return numl+num2;
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int main(void)

bl
il
Add<int> (15, 20);

¥
[}
¥
¥
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cout<< Add(2.9, 3.7)"

return @;
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TwoTypeAddFunction.cpp

#include <iostream>
using namespace std;

template <typename T>
T Add(T num1i, T num2)

{
cout<<"T Add(T numi, T num2)"<<endl;
return numi+numa2;
¥
int Add(int num1, int num2)
{
cout<<"Add(int num1i, int num2)"<<endl;
return numi+numz2;
¥
double Add(double numi, double numz2)
{
cout<<"Add(double numi, double num2)"<<endl;
return numi+numz2;
h
int main(void)
{
cout<< Add(s, 7) <<endl;
cout<< Add(3.7, 7.5) <<endl;
cout<< Add<int>(5,7) <<endl;
cout<< Add<double>(3.7, 7.5) <<endl;
return o;
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template <class T1l, class T2>»

O|F X JOHE O|83lAM & 0|42 Hof CHsiA HERNS

j.[mid ShowData(double num) Molst 2 olr}
cout<<(T1)num<<™, "<<(T2)num<<endl;

¥

int main(void)

{
ShowData<char, int>(65); Al3HH af
ShowData<char, int»(67);
ShowData<char, double>(68.9); A, 65
ShowData<short, double>(69.2); C, 67
ShowData<short, double>(78.4); D, 68.9
return 8; 69, 69.2

¥ 70, 70.4

HEHL HA A0 M F|HE typenameit class= €2 2|0|2 ALEELCL
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PrimitiveFunctionTemplate.cpp

#include <iostream>
using namespace std;

template <class T1, class T2>
void ShowData(double num)

{

"nn

cout<<(T1)num<<", "<<(T2)num<<endl;

¥

int main(void)

{
ShowData<char, int>(65);
ShowData<char, int>(67);
ShowData<char, double>(68.9);
ShowData<short, double>(69.2);
ShowData<short, double>(70.4);
return o;
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template <typename T>

T Max(T a, T b)

b ;

return a > b ? a :

int main(void)
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return strlen(a) » strlen(b) ? a
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NeedSpecialFunctionTemplate.cpp

#include <iostream>
using namespace std;

template <typename T>
T Max(T a, T b)
{

returna>b?a:b;

¥

int main(void)

{
cout<< Max(11, 15) <<endl;
cout<< Max('T", 'Q") <<endl,;
cout<< Max(3.5, 7.5) <<endl;
cout<< Max("Simple", "Best") <<endl;
return o;



template <typename T3>
T Max(T a, T b)
{

return a > b ? a : b ;
}
template <>
char* Max(char* a, char* b)

{

cout<<”char®* Max<char*>(char* a, char® b)"<<endl;
return strlen(a) » strlen(b) ? a : b ;

}

template <>

const char* Max(const char* a, const char* b)

cout<<”const char* Max<const char*>(const char* a, const char* b)"<<endl;["

<<endl;
<<endl;
<<endl;
<<endl;

<<endl;

{
return strcmp(a, b) > @ 2 a : b ;
}
int main(void)
{
cout<< Max(11, 15)
cout<< Max('T", 'Q")
cout<< Max(3.5, 7.5)
cout<< Max("Simple”, "Best™)
char strl[]="Simple™;
char str2[]="Best";
cout<< Max(strl, str2)
return 8;
}

‘g3§7§3+

15
T
7.5

const char* Max<const char*>(const char* a, const char* b)

Simple
char* Max<char*>(char* a, char* b)
Simple
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SpecialFunctionTemplate.cpp

#include <iostream>
#include <cstring>
using namespace std;

template <typename T>
T Max(T a, T b)
{

returna>b?a:b;

template <>
char* Max(char* a, char* b)

{

cout<<"char* Max<char*>(char* a, char*
b)"<<endl;

return strlen(a) > strlen(b) ?a:b;

template <>
const char* Max(const char* a, const char* b)

{

cout<<"const char* Max<const

char*>(const char* a, const char*
b)"<<endl;

return stremp(a,b) >0?a:b;

int main(void)
{ cout<< Max(11, 15)<<endl;
cout<< Max("T', 'Q")<<endl;
cout<< Max(3.5, 7.5)<<endl;
cout<< Max("Simple", "Best“)<<endl;

char stri[]="Simple";
char str2[]="Best";

cout<< Max(stri, str2)
<<endl;



template <>
char* Max(char* a, char* b)

(...}

template <>
const char* Max(const char* a, const char* b)

(...}

template <>
char* Max<char *>(char* a, char* b)

{....}

template <>
const char* Max<const char *>(const char* a, const char* b)

{....}
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class Counter {

int value;

public:
Counter(int n) {value = n; }
Counter() { value = 0; }
int val() { return value; }

void operator ++() { ++value; }
void operator --() { --value; }

%

class Counter {
double value;

public:
Counter(double n) {value = n;}
Counter() { value = 0; }
double val() { return value; }
void operator ++() { ++value; }
void operator --() { --value; }

L
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template <typename Typel [, typename Type 2 .....]>
class AW {

22T <Xz [Arzd,. > AHF

template <typename T>
class Counter {

T value;

public:
Counter(T n) {value = n; } Colnter Zintslor
Counter() i value = 0; } Counter <double> od;
T val() { return value; }

void operator ++() { ++value; }
void operator --() { --value; }
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#include <iostream>
using std::endl;
using std::cout;

template <typename T>
class Counter {

T value;

public:
Counter(T n) {value = n;}
Counter() { value = 0; }
T val() { return value; }

void operator ++() { ++value; }
void operator --()  { --value; }
%
int main(void)
{
Counter <int> icnt;
Counter <double> dcnt(3.14);
Counter <char> ccnt('C";

++icnt; --dent; ++cent;

cout << "++icnt ;" << icntwval() << end;
cout << "--dent : " << dentwval() << endl;
cout << "++cent :

return O;

<< centval() << end|;

#mclude <iostream>
using std:end|;
using std:cout;
template <typename T>
class Counter {
T value;
public:
Counter(T n);
Counter() { value = 0; }
T val();
void operator ++();  { ++value; }
void operator --()  { --value; }
2
template <typename T>
Counter<T>:Counter(T n)
{ value = n;}
template <typename T>
T Counter<T>:val()
{ return value; }

int main(void)

{
Counter <int> icnt;
Counter <double> dcnt(3.14);
Counter <char> ccnt('C");

++icnt; --dent; ++cent;

cout << "++icnt 1 " << icntval() << endl;
cout << "--dent : " << dcntval() << endl;
cout << "++cent ;" << centval() << end|;
return 0;
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#include <iostream>
using std::endl;
using std::cout;

template <typename T>

class Area { // HIO|A SefjA HIEsE
T sidel, side2;
public:
Area(T s1, T s2) /] MK}t
{ sidel = s1; side2 = s2; }
void getside(T &s1, T &s2)
{ sl = sidel; s2 = side2; }
b

template <typename U>
class Rectangle : public Area<U> {
// ol Zefja "EE
public:
Rectangle(U s1, U s2) : Area<U>(s1,s2) // 44X}
{ /* no operation */ }
U getarea(void)
{
U sl, s2;

getside(sl,s2);
return sl * s2;

}

int main(void)

{
Rectangle <int>  ir(3,14);
Rectangle <double> dr(2.5, 7.3);

cout << "intarea :" << irgetarea() << end|
cout << "double area : " << drgetarea() << end|;

return O;

int area : 42
double area : 18.25

SefA "Z2l0l m S2fA RectangleO| E CHE
2L BHEXQ HO|A ZEA Area2 R H 5>
= 0f|O|C}. Rectangle Il SefjA HIZ 2= Area
H|O| A~ S ’EXITHE &2 =Ct




P 1 i 1
: class Point : : template <typename T» :
: { i : class Point i
i private: : i { :
H int xpos, ypos; : ! private: :
| public: H ! T xpos, ypos; H
H Point(int x=8, int y=8) : xpos(x), ypos(y) H » | public: H
: {} i : Point(T x=0, T y=8) : xpos(x), ypos(y) i
i void ShowPosition() const : i { } » :
: { : : void ShowPosition() const :
H cout<< ' [<<xpos<<”, “<<ypos<<'] ' <<endl; : H { . o . :
: } : : cout<e' [ '<<xpos<<", "<gypos<<']'<<endl; :
i 1 i } 1
. b i i b :
e o o o o B B B B B B B B B B B B B B B B B B B o B B o o ! e o o o o S B B B B B B B B B B B B B B B B B B B o B B o o I
Yk oA 20| HEa 3}

int main(void)

{
Point<int> posl(3, 4); // HEE 2
posl.ShowPosition();
Point<double> pos2(2.4, 3.6);  // EIZEl
pos2.ShowPosition();
Point<char> pos3(P', 'F); // &l
pos3.ShowPosition();
return O;

} HEA

=
=
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PointClassTemplate.cpp

#include <iostream>
using namespace std;

template <typename T>
class Point

{
private:
T xpos, ypos;
public:
Point(T x=0, T y=0) : xpos(x), ypos(y)
{}
void ShowPosition() const
{
cout<<'['<<xpos<<", "<<ypos<<']'<<endl;
}
5

int main(void)

{
Point<int> posi(3, 4);
pos1.ShowPosition();

Point<double> pos2(2.4, 3.6);
pos2.ShowPosition();

Point<char> pos3('P', 'F");
pos3.ShowPosition();
return o;



-----------------------------------------------------

template <typename T>
class SimpleTemplate

L1

public:
T SimpleFunc(const T& ref); Sh40| MO
b
SimpleTemplate :: SimpeFunc(....)
3

Vv SimpleTemplate 22 A 2| H i gt4 SimpleFuncE 2|0| &t

SimpleTemplate<T> :: SimpleFunc(....)

Vv TOj| L8 A BIZEalo 2 HO|El SimpleTemplatel| H k&t

template <typename T>
Vv <T>7} £E0{7}H 0| T7} 2|O|5}= HIE

-----------------------------------------------------

template <typename T>
T SimpleTemplate<T>::SimpleFunc(const T& ref)

-----------------------------------------------------

= SimpleFuncE 2|0O| gt



#include <iostream>
#include "PointTemplate.h®
using namespace std;

int main(void)

#ifndef _POINT TEMPLATE H_
#define__POINT TEMPLATE H_

template <typename T>

class Point {
{ Point<int> posl(3, 4);

T'XpOS, ypos; Point<double> pos2(2.4, 3.6);
public: pos2.ShowPosition();

Point(T x=0, T y=0);
void ShowPosition() const;
}:
#endif ol oy

- -

Point<char> pos3('P', 'F');
pos3.ShowPosition();
return O;

1
1
1
1
1
1
1
1
1
1
1
:
| private:
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
: 1

1
i posl.ShowPosition(); .

1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

#include <iostream>
#include "PointTemplate.h*
using namespace std;

template <typename T>
Point<T>::Point(T x, T y) : xpos(x), ypos(y) { }

template <typename T>
void Point<T>::ShowPosition() const

{

cout< <'['<<xpos<<","<<ypos<<'l'<<endl;



Point(T x=0, T y=0);
void ShowPosition() const;

Point<char> pos3('P', 'F');
pos3.ShowPosition();

h return 0;
#endif sl oY

o ——————————————— - - -

ittt it i ittt ittt i
| #ifndef _POINT TEMPLATE H_ ] i #include <iostream> !
! #define__POINT TEMPLATE H_ o g Al eGP |
i i i using namespace std; i
I template <typename T> I ! int main(void) H
i class Point ! R H
L I ! Point<int> pos1(3, 4); i
! private: H : posl.ShowPosition(); i
i T.xpos, ypos; i i Point<double> pos2(2.4, 3.6); i
i public: I ! pos2.ShowPosition(); !
i i i i
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

2o AALIAUZS A st I Point<int>, Point<double>,
___________________________ . Point<char> ElZ 3l 2| A 7} OFE 0{ X O} StC}. [}2}A| Point

#include <iostream:> S A HESC| Ho| o Cist WEE HQZ SiC}.
#include "PointTemplate.h"
#include "PointTemplate.cpp”

using namespace std;

{
} o ZM 2. oo Scfx HEC| Ho| £E =ZeAZict

1
1
1
1
1
1
1
1
1
1
1

int main(void) H
1
1
1
1
1
1
1
1
1
1
1
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PointClassTemplateFuncDef.cpp

#include <iostream>
using namespace std;

template <typename T>
class Point
{
private:
T xpos, ypos;
public:
Point(T x=0, T y=0);
void ShowPosition() const;

I%

template <typename T>
Point<T>::Point(T x, T y) : xpos(x), ypos(y)
{}

template <typename T>

void Point<T>::ShowPosition() const

{
cout<<'['<<xpos<<", "<<ypos<<']'<<end];
¥
int main(void)
{

Point<int> posi(3, 4);
posi.ShowPosition();

Point<double> pos2(2.4, 3.6);
pos2.ShowPosition();

Point<char> pos3('P', 'F); //ZE™YEE 2XIE HEA|Sl= 40| HH
pos3.ShowPosition();
return O;
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PointTemplate.h

#ifndef _ POINT_TEMPLATE_H_
#define _ POINT_TEMPLATE_H_

template <typename T>
class Point
{
private:
T xpos, ypos;
public:
Point(T x=0, T y=0);
void ShowPosition() const;

¥

#endif
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PointTemplate.cpp

#include <iostream>
#include "PointTemplate.h"
using namespace std;

template <typename T>
Point<T>::Point(T x, T y) : xpos(x), ypos(y)
{}

template <typename T>
void Point<T>::ShowPosition() const

{

cout<<'['<<xpos<<", "<<ypos<<']'<<endl;

¥
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PointMain.cpp

#include <iostream>

#include "PointTemplate.h"

// #include "PointTemplate.cpp'
using namespace std;

'

int main(void)

{
Point<int> pos1(3, 4);

pos1.ShowPosition();

Point<double> pos2(2.4, 3.6);
pos2.ShowPosition();

Point<char> pos3('P', 'F");
pos3.ShowPosition();
return o;
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class BoundCheckIntArray { . . . . };
class BoundCheckPointArray { . . . . };

class BoundCheckPointPtrArray { . . . . };

Flel HiESS e + A= e

S
template <typename T>
7|ate] FYA WS

class BoundCheckArray

A
{
private:
T * arr;
int arrlen;
BoundCheckArray(const BoundCheckArray& arr) { }
BoundCheckArray& operator=(const BoundCheckArray& arr) { }
public:
=1 =
BoundCheckArray(int len); xI I:lﬂl'xl A'ID=Io|- LH I' H EH Eé! Eg'\l
T& t int idx); -+ -
eperatort] (Gt i), 2 = ehde| Hrartr Ol X|2MX ZES 48

T operator[] (int idx) const;
int GetArrlLen() const;
~BoundCheckArray();

-~
=
o B% wE A0 STt



e —:

ArrayTemplate.h

#ifndef _ ARRAY_TEMPLATE_H_
#define __ARRAY_TEMPLATE_H_

#include <iostream>
#include <cstdlib>
using namespace std;

template <typename T>
class BoundCheckArray
{
private:

T * arr;

int arrlen;

BoundCheckArray(const BoundCheckArray& arr) { }
BoundCheckArray& operator=(const BoundCheckArray& arr) { }

public:
BoundCheckArray(int len);
T& operator[] (int idx);
T operator([] (int idx) const;
int GetArrLen() const;
~BoundCheckArray();

s

template <typename T>
BoundCheckArray<T>::BoundCheckArray(int len) :arrlen(len)
{

arr=new T[len];

}

template <typename T>
T& BoundCheckArray<T>::operator[] (int idx)

{
if(idx<o || idx>=arrlen)
{
cout<<"Array index out of bound exception"<<endl;
exit(1);
¥
return arr[idx];
¥

template <typename T>
T BoundCheckArray<T>::operator[] (int idx) const

{
if(idx<o || idx>=arrlen)
{
cout<<"Array index out of bound exception"<<endl;
exit(1);
b
return arr[idx];
¥

template <typename T>
int BoundCheckArray<T>::GetArrLen() const
{

return arrlen;

¥

template <typename T>
BoundCheckArray<T>::~BoundCheckArray()
{

delete []arr;

}

#endif
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Point.h

#ifndef  POINT H
#define  POINT H

#include <iostream>
using namespace std;

class Point

{

private:
int Xpos, ypos;

public:
Point(int x=0, int y=0);
friend ostream&

operator<<(ostreamé& os, const
Point& pos);

¥

#endif
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Point.cpp

#include <iostream>
#include "Point.h"
using namespace std;

Point::Point(int x, int y) : xpos(x),
ypos(y){ }

ostream& operator<<(ostreamé& os,
const Point& pos)

{

0os<<'['<<pos.xpos<<",
"<<pos.ypos<<']'<<endl,

return os;

¥
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BoundArrayMain.cpp

#@nclude <iostream> for(int i=0; i<oarr.GetArrLen(); i++)
#include "ArrayTemplate.h" cout< <oarr[il:

#include "Point.h"
using namespace std;

/**% Point 7_|1I'”9| = 7k X-I =t ***/

}'{nt main(void) typedef Point * POINT_PTR;
/*%* int'éc'i xo-| _JI\_ X_I jg- ***/ BoundCheckArray< POINT_PTR>
BoundCheckArray<int> iarr(5); parr(3);
parr[o]=new Point(3, 4);
for(int i=0; i<5; i++) parr[1]=new Point(5s, 6);

larr[i]=(i+1)*11; parr[2]=new Point(7, 8);

for(int i=0; i<5; 1++)

cout<<iarr[i]<<endl; for(int i=0; i<parr.GetArrLen(); i++)
cout<<*(parrl[i]);
/*%* Point 7_|I-| x_” X_I 7C(>|- %*%/ delete parr[o];
BoundCheckArray<Point> oarr(3); delete parr[1];
oarr[0]=Point(3, 4); delete parr[2];

oarr[1]=Point(5, 6);

oarr[2]=Point(7, 8); return o;






